Aging disturbs the balance between effector and regulatory CD4+ T cells.
Healthy aging requires an optimal balance between pro-inflammatory and anti-inflammatory immune responses. Although CD4+ T cells play an essential role in many immune responses, few studies have directly assessed the effect of aging on the balance between effector T (Teff) cells and regulatory T (Treg) cells. Here, we determined if and how aging affects the ratio between Treg and Teff cells. Percentages of both naive Treg (nTreg; CD45RA+CD25(int)FOXP3(low)) and memory Treg (memTreg; CD45RA-CD25(high)FOXP3(high)) cells were determined by flow cytometry in peripheral blood samples of healthy individuals of various ages (20-84 years). Circulating Th1, Th2 and Th17 effector cells were identified by intracellular staining for IFN-γ, IL-4 and IL-17, respectively, upon in vitro stimulation with PMA and calcium ionophore. Whereas proportions of nTreg cells declined with age, memTreg cells increased. Both Th1 and Th2 cells were largely maintained in the circulation of aged humans, whereas Th17 cells were decreased. Similar to memTreg cells, the 3 Teff subsets resided primarily in the memory CD4+ T cell compartment. Overall, Treg/Teff ratios were increased in the memory CD4+ T cell compartment of aged individuals when compared to that of young individuals. Finally, the relative increase of memTreg cells in elderly individuals was associated with poor responses to influenza vaccination. Taken together, our findings imply that aging disturbs the balance between Treg cells and Teff cells.